High-throughput assessment of thermal and colloidal stability parameters for monoclonal antibody formulations.
Design of experiment and statistical analyses were applied to evaluate the effects of several formulation components on the thermal and colloidal stability for a series of monoclonal antibody (mAb) formulations. The high-throughput assessment of the protein stability was performed by measuring the temperature of hydrophobic exposure (T(h) , thermal stability) and the diffusion interaction parameter (k(D) , colloidal stability). To correlate the measured parameters with protein stability, the propensity to aggregate was tested by exposing the mAb samples to two types of stress: mechanical stress caused by shaking agitation and thermal stress. Mechanical stress led to increased formation of large particles, whereas temperature stress resulted in an increase in oligomers. The data obtained from the stress studies were used to determine the critical values for the stability parameters. The optimal formulation compositions were determined based on the statistical models and the predication tests. This approach of high-throughput thermal and colloidal stability screening can be applied to the characterization and prediction of protein formulation properties.